Purification and renaturation of Dictyostelium recombinant alkaline phosphatase by continuous elution electrophoresis.
A 1583 bp fragment of Dictyostelium alp cDNA (94% of the gene) was cloned in pET32a+. The enzyme was expressed in an inactive form in the inclusion body of the expression host BL21-CodonPlus (DE3)-RIL. The recombinant ALP constituted more than 50% of the total protein in the inclusion body and 25-30% of the total protein in the expression host after 3 h induction with IPTG at 37 degrees C. A continuous elution polyacrylamide gel electrophoresis procedure was used to purify the recombinant enzyme. This technique yielded a homogeneous protein that retained enzymatic activity after dialysis without further treatment. A yield of 5mg per liter of culture broth was obtained with a specific activity of approximately 0.7 nmol/min/mg protein (0.7 mU/mg). Immunoinhibition studies using a polyclonal antibody produced against the recombinant protein showed complete inhibition of enzymatic activity when the enzyme was preincubated with the antibody at a 1:1000 dilution. The enzyme exhibited a pH optimum of approximately 9.0. The substrate specificity indicated that the Dictyostelium enzyme is a typical broad range alkaline phosphatase.